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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a reagent for detecting a trace amount of protein, 
capable of easily and quickly detecting and/or measuring basic protein of an urophanic disease marker, 
such as the Bence-Jones protein(BJP) useful as a diagnostic marker for multiple myeloma with high 
sensitivity. 

SOLUTION: This method and its measurement reagent set includes a process for extracting and 
separating the BJP inside a urine sample from other proteins in urine by aqueous two phase partition 
using water soluble polymer and cation modified polymer, a process cleaning an extracted phase, 
containing the BJP of an objective protein, and a process reacting the extracted BJP with a pigment. 
Coloration of a BJP-pigment combination can be qualitatively and/or quantitatively analyzed and 
evaluated by a sensitizing function under coexistence of the water soluble polymer. The basic protein, 
belonging to prerenal protein with a high isoelectric point such as the disease diagnostic marker BJP, can 
be detected and measured easily and quickly with high sensitivity by solid phase extraction/pigment 
bonding. 
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(36) ^ffijg^s HEPES-LiOHJg§jj£Tfc£C<!:£'HSafc 
if §±IE (24) iEiS(D* y h; 

[0 0 2 6] (37) fei#, l'JXP-»BTfel.C 
<h£ftia±:ir-5±ie (24) Xl± (36) iet£cD*u/h; 

(38) 3t»>£#HEPES-LiOHJ§aj;8-e. felAfUJXP 
->>BT^^Ci€r*#ai<»:f ^±IS (24) IEtJ<7)+ y 
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h; 

(39) TkiStttf 'J^-#. tHux5 l u>^u=i-;u-c 
**ct*t#SSt^*±te (24) . (36) X(i (37) IH 
m<D* v V ; 

C40D mmBkM±-cmx^'<Mt?z>mtf. lyxf 

1/>^J3 -;k£#*Tf &x 'J * a -> > b i§i$T*&& c 
<h**#SS<»:-r*±E (24) Xli (39) fE«tf>*<yh; 

(41) @:fflJg#&??T. &<*H*4<!:JfiIji£<!:ei5i<!:£ 
S£-fac£IC t fcy*TPCt£?Sat<!:lf--5±lE (25) X 
li (26) IEl£(D^;i; 

(42) @*Si«{*ft??T« ^f*a*4>HEPES-LiOH^®>g 

S8<hf 5±1E (25) . (26) X(2 (41) IEU©^;i; 
[0 0 2 7] (43) @ffli8f*#. (j) (a)^7^&?/- 

^<k<T'f^^e>fi£sef^e>siin/c»fis«$4, <w tfy 
jlti>>. /-t?yxaeu>. *y*^ux Tpyttfctr 
-;k * u 7 >y <b e_ y r # u > * * u u - h a» 

&J$«#fr&S(*n£:/7^??ttfi»;fttf (c) £Htt 
^'bfiK'SP^^Slin/tfcO. (i i) #7*-fc./k 531 

# 7* -tJis&zt-siiimmm-tJi'fr m a n/t 

-k;k e-X. BtSS^ ^-fiJ'-XU— K 
x^St/dip stick *^fi£SP^e>Slin^@i*#lK<D 
a®. fc-SlMi(iii) X7*^-;/£i3£xJKD§fScDf*l 
MSET;fc&C<!;£'fcHa<t-f &±IE (41) Xli (42) IE 

(44) mmmw. mm-ummmmT-fr&zLt&ttm 

«fT-5±IE (27) IE1£©IS^; 

(45) x y BT-&-5C 3" 
•S±IE (27) XIS (44) lElEoa^; 

(46) @*§&i*;&<> (i) {z)1i ; 7*-&.U-MitT'(mfr 

e>fi£*gf^e>stfn/c»m»*4. <t>) luifux * 
'J^aei/X *U**U>. #uaM:br=Jk tH»J7 
v it t- U r 'J * * f 'J U - h «» 6 (5£S t¥ «» 6 

X. KttS. *<<$-7\/- K ^-f^-SxJbatfdi 
o stick A^fiESS¥^t>Stfn^B<*^lM(Da®. £-5 
Utt(iii) y^X^yfSlO jL)HD®%5(Dl*iWmWT'& 
SC£*»»£r*±E (27) . (44) X»i (45) IEH 

(47) smt&ittf* i\) Mrt^xjgLZfiL&ivtrjmfr 

'JXntfUX tfy^UV. #>Jtt4btf= Jk *U7 
StfnfcX^^y^ttttXtflcJ fts*mft»&j£«iv 

X. KlftV. m?-Zf\s- K fJf-OxJl'JSiZfdi 
p stick *»&fi£*8P^e.StfnfcH{*«jS©*ffi. £5 



Utt(iii) X^X^-^^lS^x^OgSSWrtfflliaST* 
•5c<!:$^SS<!:-rs±|E (28) IE1£cd;*;£; 

[0 0 2 8] (48) 7kjgtt# U V -£^tiX 'J ^ □ -> 
> B iSsKlCfc U V&ft^^MttZ c <t C J; U fj 5 c £ * 
t$SS<t-TS±IE (28) Xli (47) IEK<D£%; 

(49) 7k*tt#'JV-«t. ^UlfU>^U3-;PT 
-fS±IE (48) IEKtf>*;£; 

(so) feista*. xij^a->>B-c*sc<t^t$?a<fr 
5±!E (30) nm<Dum, an jjesstttfy-^-a*. * 

■Jx3 1 l'>X'J3-^T'&£::t£4#?a<fc-f£±iE (3 
0) Xte (50) tZWKDUm, RZf 

(52) BffittlfcOf. (i) (a)#?>l&tf=Mfl:9-'fX* 
6J«*»A»&atfn/tJ»«»*4. (b) 7|?yi^U>. * 

y^ptkv. #u*yu>\ #ys<btr^jk tfy? 
v <b tr_ u ^>a^ y > ^ ^ »j u - h e>fi)c-5i¥A^ 

Slfn/tX7X^-y^«if4Sl/{c) 

^fi£«tfliis-b^e>jasi¥*>e)Stfn/t-fe;k e- 

X. SC»g. ^>f^-XU-h. ^-<^-0x;USC/di 
P stick ^t>fiE-5l¥^e>S(fti^B<*%M<DS®. ^-5 
t^l* (i t j) Zf'y^vZmO iL)l><F>® ! 8i<Dftmm.WV& 
6C4*«iit4±E (30) . (50) XI* (51) GB 

[0029] %\<Dmm-eit. ^wa. 

(53) IS (2) ©KJfc^'^Mba*. fx>K^SS>g?? 
ffiTlC^c^n-5t)(DT3o-5C < t^St<i:-r-5±IE (1) 
IESE<D^;i, 

(54) ?^r«M«(. ^x>K«ffiMfbTl^ 
Ci^it$aii:^--i)±IE (2) IEtE<0+-yh; 

(55) ^x>K«HBa*WUTt^*Ci:t»ai-r* 
±IE (4) lEfScoa^; 

(56) pH 2-3 <D& JL>MmW&'$(0^*J *a-» B 

led: y pfi^^-NjHbsn-sfccoT^^c &««tt&-r« 

±IE (1 ) . (6) . (13) &tf (53) ©om»»- IE 

(57) ^^;Pt-^9JA<. pH 2~3 (0^x>K«HB)S& 
t/Cx y * p -> > B ^tSt^feroffeS C £ -r 
S±IE (2) X(i (55) IElECD*-> h; 

(58) pH 2-3 ©fi>SI®»Mx')7P-»B 
*WbTlxSC<h$:t#ifS<!:-r-5)±lE (4) XI* (55) IE 

rnnum. 

[0 0 3 0] (59) tt%7^Jl^P. £x>KJfS;S 
??ffiTIC/j:5n-5fccDT*-5C<t«:4$S!<i:t-S±IE (2 
2) . (23) X(i (34) IE1S(D^;£; 

(60) qa^^^Mb-r*^. ^x>K^®«*#t; 

fcroT**C<t$:^SS<!:t-*±lE (24) X(* (40) lEH 

(61) C*7"UMba(. f x>^^«jg??STlC/<s^ 
n-5*>(0-C*SC<!:$:*#ai<fr-5±IE (28) Xli (29) 
sEStD^;*; 
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[62] £X>&Jl®ig£WLTl^C<fc£*S?a<t:-r-5 
±IE (30) lEIScDtf^; 
C63D *Stt^J^-;?fctfxu;*o->>B£#i;£x 

>mmmwz <t y ns*^ ^Mtr z> z. <t £*r<a t rz>± 

IE (28) . (29) . (47) JkZt (48) «H 

[00 3 1 ] (64) qR3t^^;Ht:^. pH 2~3 £>^x 
£**<a<fc-f -5±iE (22) . (23) . (34) &tf (59) <D 

u-rn^-iEiso^; 

(65) Wtft^lMtTZmtfis pH 2~3 «>?x>B4l 
W&Z-StSkOT-frZZ &±ii C243 . 

(40) Xtf (61) ©iv**na»-K«©*vt*; 

(66) aft7~OMbftf. PH 2~3 <*>:7X>&*ISjj8?¥ 
fiTlc^$nSC<h^it#SS < !:-r-5±IE (28) . (29) & 

(61) ©i\-rtiJ8»— aEK<Z»j;£; 

(67) pH 2-3 <£:7X>S!ISSjig£:Sl,TO£C<»:£ 

tta&-rs±e oo) xct (62) lEtswis^; 

(68) 7jcig14/H'J v-&^X'J^p->>BS#t;pH 2 
-3 09^x>HllCjSicJ:UDftyC7^Mb-r«C&«4» 
SI<tr-5±iE (28) . (29) . (47) . (48) &tf (6 
3) (DO-rft>^-fEt£<D;fr;££iitt-f3. 

[0 0 3 2] *%9]0>*-0>1fe«>Sft. ««. S^ttSt/ 

L^b/«c*<e>. lUTOSEfJ&tfmttWfcH 

*BS<o-£-©f6©gp^e.oaisiic<ty. ^m^iciiss 

[0 0 3 3] 

7"CA>eBlt«£4>*nB7-*-g>S2 • ffig^ai^ 

i»B*tt. BHH*. '>/«£<<!:*> (a)«»»«rdSr 
•S+ttCD/H'Jy'-, (b) tH'J 7^*1/>^'J3-Mtf 

(c) «»tt»»TBB4*fl:*ftfi-3»««*B*-r*# 
s t ibbbbikb— b«??£ nri \fc ^ozmm u t t> 

«fc<. a*t. tt£Ba3n&Bl;J:-t-*i«Bttti:£-*-*C 



mXli. 1*15.000 -8, OOOrpnu «fcy»*U 

< Itm. 000 ~7, OOOrpnfC. til 1 ~30ftHL «t »J # £ U 

< 2 ~io#ra, $ t> ic#g= u< 4 ~ 7 ^bbs 

RKH&BdSftTBTktt-ffiftESeBft-T 
ffiffltTt)«tl^. Aft. »*U<li. 7jc-g>S<tLT* 
[0 0 3 4] . r«#tt*^*f *+tt©# 

#wr*7KJ§t±7Hy^-TfcoT. BftfticM&OTKu 

B¥«3t}- TB £t#c> *> O £ iMA/T-{£ffl * -5 C <t . 

'WitfMf^i 60.000 ~6oo,ooo <d*><d. se> 

CI2BBTO#?B 67. 300 -500. 900 <0*><Dtfimi*> 

[0 0 3 5] *M»t*, WJ7JU*ls>#*J □ — 
;kl <tUTtt. 7Kttnffl»BEffl<Oia*JBfiE-r-5f^ffl*W 
t--5 : focD-efenifck<. «fcy«7Ktt/Hy^-J6-5lM4J: 
y»7ktt7H'J y'-<tffl*-^*5i*€.c<tic«fcy. #Effl<D 

ffl^jBjsg-rscidtjEp^nfcfero^if^n-s. s?ny 

fiJxtf7Hyx^u>^y=j-;KPEG) . rtvzfatf 

9Pl/>^U3-^«tff&n«. StHUx^U^^'J a 

fflnci^Tt. mZ-liiSiSJit 200-25, 000CDI5H 
<D&¥mft : f-m$:ft-0<b<D. »*U<(i$*J 3.000-20,0 
00. «fcy»*U<(4^ 6,000-15.000, feot»*U< 
»M 8. 000-10. OOO«>RH<D»7^7^B«]«?t>0!>«( 

s. 

[0036] *MiBS*. rjgsi4MST^®{*<bsn 
m-D«»tt*B*-r*7i?y-7-j iutB, 7Ki4-ffl7j 

it*7 t *>B»B7i«y7--e*7T. flfJ^-^+xh^ 

> (0EX) fc£©*^-3MCv?X7\/U7£ y X^KDEAE) 
StS <!£ 0!>BSttBS«B A LTfOBSiM bfe t>©«* 

^ife>n-s>, »*u<ii. deae- 7"+^. \-5>>wmif e> 

n*. ISDEAE- ^+Ah7><!:UTI4. H®(C«tyffiiS 

gf. #>Jx.tfMS¥l^» : f L a 300.000-700.000 <Dfc<7). 
S6IC(ifiS¥^7j' : fS 400,000-600.000 rot) (D. <fc 
y»*U<liJtj500, 000 ©BB^^^SOfcO^lf 

e>n. eflx.tf->^vtt^<!:^e > A^T#s. 

[0 0 3 7] S7k14-ffl»iESli. igU7t-f^->fiJc^€- 
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-<:fr>(4. mt4l^ttI?^&£nfctt*g;E*<£fflUT 

©|J>K©7M'J £®i£/<s: if *ffiffl U Tft i3T £ £ „ 
[0 0 3 8] KSa*4(COl\T?f5fi£^n>t7Kti-ffl«-E 

ffi^s^MSiis Si£#(cfc£n/t^2j*iiffl-ctfr. 

*(4. gfg£^T±Tlc3iJtL<SUHHg-5 CilCtU ftt> 
Tt><fcOU &6lM4/\>h'5*-y-- (WAIf, iramuno 
mixer; ->yf^ t-ffl *(£ffl UTifcfc J:-£•308>^I&-^- 
ttlcaM7£C<!:l;:<i;^.mo7cy. -tcDP^^Jfl^feti- 

-r-s»§t§i4. aw. j§-c^si(c«5n«). ji/fc#8ttf>*& 

5.000 ~8, OOOrpm. J; U £f £ U < (4IQ6, 000 ~7. OOOrpm 

r. **> 1 ~60#m. iUMK »m 5 ~2o^m. $ e> 

C<ta*-C£*. 41ft8£-g£:z4Ba>7%. ±*B14. #y 
T€T^. *B»&£t^=*B^;5^±te*t*tt-r-5<DI4. 
[0 0 3 9] ttgSU7i±*BI4. !M5(CJ&liT3fe»«M* 

BSttttjftMJ&i* lt. e*^e»ti/t±*a*««jic^ 
en«:R±ffi*0H*-%:». 2H»»s*irrc 

mmztezt^v-? ■< i-xw<kcz>. mftmu/t±ft<D 
a»*ii4. 5tt*^±*aic>/«E< <t fc8#tt*#frr-& 

(4. ±effi#ii3tt£-ffi%&€>&ik3n&'t>«)*. a 

<:*S:fi£fflUTt><fcOU &-5lM4tS*Bl'&— B#?¥<*tl 
TO/tfc(D*{£fflUTt>«fc<. aW. flUkStlAJbffil* 

«&ii«sn«jft«tt. ^n#E§<*#<siic&-5t>(D*te 

fflbTt)J;CNZ>t. aW. »$K(4. 7kSjg<tUT*-5 
t>tf>*<$ffl-f-5. Rtt&L7i±*§©;ft;#>i!lJI^f4. iSU 

[00 4 0] S»S8L/£:±ffl<D3fe^a5K*«fi)c-r*>S 

«jfa*»aan^«{**#*-r*8»(i. aw. a* 



a-Mrcttsfts. a<b#M0>«L9*fH*. surety a 

W&-fe#*SlR*-.S;:<i:#T£. -«IC«4)-M$«<&c 

14. ±ie<hi5)«ncuT. «Atfv-f^ae^y hat** 
[oo4i] ±aEie^,gT?#e>n/t;i'j't?imo'<>^ 
^rofe^tji^an-s. Sfe^turii. xy*p-> 

>B(Erythrosin B) *<^(f 6ft*. EfejRtOS^tt. 
"<>*5>a- >X* Wt*K£KfeJI6£©*d*«>*fe 
*»«iBi:a**#*atRUTffll^*Ci:*fC*. «*.(* 

'>a < <fc u 7 u >^ y =1 -;n?aTTfe5 c <t 

X^>/t£H<h5t" 'J u>^u □ -;u<t*^Wf -5 
7ki§>g (Will ±!2<D±«lcfflS-r-5) IC xuxa 
•>>B *;8jK*2ttllU ^glcjcBDTffiJfteSUfc'*. 

[O 0 4 2] ffia-ft^tl/tll. flVK'f^ 

*ae>tl7i«tg^*^fflLTii«-C^. «Atf^x>M* 
«iKa<!f*ttfflT$«. S^x>^®«li. ;>X> 

>K07;UAyftB«a£*ffiffiLTf^8-C««. X'J 
XD->>B li. Ktt(OpHft#. ^J^.tf pH 2 ~3 OTT 

- >X * >/t ^ g $ ^ f 5 |g i; gifejSt <«; (Djg^ffiS 

ii. s?*u<(4. jtr±Ei«*«T»&nfcaiis«* 
i^*5S»<t*sif, sJ>grc*Bi;Tjs»«iaufc-$. x 

•J^P->>B ^W7jcSi«*^»PU. ^(*Tfe-5l\(4^g 
IClSDTtl^SUZt^. >>x>K-f *>*#*UTt\ 
■57jc>§>S*^*nU. !4Jg{C^GT«H?*&ar*Ct(C«t 
yfrt>+i-5. 

[0 0 4 3] ±iefe^«t>g#-t*L.«>e.n7c;|i|S5ttma*4 
(4. *DI^MSStiS. ^*PHft«aai4. i§ifl(Dfe^*;3t^ 

stt«/t»©«ia-c*y, mtmMw&. mm*tmvm 
-?-n*&*n • a^ftiaans. HaomHtt. mittfft 

40 < C~^j«CD>»*. J:y»$ U<(4i*j45~100 "C. 
IC$?£U<I4J*)75~95'CT. *^2~60»P B 1. i»J»*L. 
< (4^ 5 ~40ftlH. a e. IC»* L < (4**J10~30»F^T* 

■s. s»o^«as<Dig(Daif4iSjg©pHi4. rnxam. 5 ~ 

5. «fcy»*U<(4«)2~3. £t>IC#£L<f±#>2. 5 
ttawa]!ingi«ia^#(4. pH 2. 5!C*H\T#J80 

< cx(4^9o < c-c*tii o^nttMftt- -& toei hv>&mf &ti 
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•5. P.ft#5^MtlC.£oTMfe07c*>/<*H<D&*n • 
fflltli. 544 nmlCi«iR{l^:«-WrS^fe^i^W«>>» 

[0 0 4 4] *5gWlceeo^»SLl^«ICfclNTIi. 

^ * \zmm s tiz v 3 - >xs> wt ^ Ho&im 

Sf^bfiili^hfcS*, 6.000 rpm T 5 ttffiii/fcLTt: 
fc©* LT. KIS&#50mL £. SllC^tl 
5=fc?fcgfS(a) -tCICfflai^ 450 ML «r^*D 

m 500, 900) 7k>§>8 225m L, 21X/H'Jx^U'>^y zi- 
(¥^fi#fg: 10.000) 7kj§>£ IOOmL, 2X 0EAE- t 
+ ^h7>7K>SiS50ML *UT0. 2 M 'J>KAy77- 
(pH 5.7) 60mL IC7k£Jin7tT450 mL t. UAcfcOTfe 

•5. 

[0 0 4 5] #(C. fll&ft&S&gtiSiK (£g«500 m 
<&lalJSH$U /\>K5*tt— (Immuno mixer; y^f 

* httisi) *ffltxx3o^FaH§jf ^-^c<tA^(f e.n-s. 

*§#8l<*ti-5. it/kftHIIi. 0iJx.(£6. 000 rpm T-IOtff.3 

•J=J-;Uffl) 200 mL £. Sr£tt88. -rfc*>^@1lc 
^$n-5«fcf>^C§ll(b) (CStU. -?-CIC;$tjf»>S 200mL 
^ftj-f 5. gfej^iffitt. fflxtf 27X-r ; +Xh7> (¥«D 
500, 900) 7fc>§>g 100mL HE-UT0. 4M U >W< 
•777- (PH 5.7) 30 ML (C7k$-iDXT200 mL <hU7£ 

[0 0 4 6] mz. wenta^*** (±§»4oo m 

L) «wnrs. H#*aJi(;i. W^tf/N^KS*-*- 
(Immuno mixer; ->y t^7< h*t!8) £fflOT308?P B UI# 

;*ica'k*&3bT2fflic*B#sn£-a-£ <> jI/D&jii*. 

*(*6.000 rpm T')0Kmmfo?Z>. *Btt£I(*iI?i?tBt«g 
ttT 1:1T-#gtL,T05. C<77£? lc*97*StL?t?-S<77 
±*B (7t?'jx5^>^iJ=i-;HB) 100 mL £. S?f7c>S 
S*9L "T fcto^ia l lC;F£n-5«fc (c) icUtU, 

50 mL StffSfeJlillSijgiS 150 mL £ 
^»n-r-5. fe^iSigte. ffiJx(i6. 6 X10-5 mo I dm "3© 

10.000) 7kS;g 50 m L JSLtf 0. 5 M^i>ffi/\''y77- 
(pH 2.5) 100 mL $rS^L7it){OT^-5. 
[0 0 4 7] X"J*a->>B ^^*D5n7i^?4«(i. 90 

■CT-io^7)c>s+T»of^u. m&izxiH)%utz'ik. urn 
m : ,mz<krz>m&zmm^Tm&-? £>, giigT-©i!!^ 

(i. 0>J^.tf 5~10»Pa^MiS(c:*4M-r^C<tT , ft*3n.5. 
£/c. ^ajlCOtATIi. 544nm iCfclt-SP.ftTtTtg&lCfc 



is. R<pmm&n-c. 20 mg/L $w>^y3->x 

Tli. 10 mg/L*TW'<>^.^3->X^>/'«^Klc-D 

~Sa->X*>/W&m&tfi. 20 mg/L T£3<h, + 
(Pt Utf>£fe) . 100 mg/LT£-5<b. ++ (fBWJ&hf 
>f fe) . tLT 200 mg/L T&-5<h. +++ (#fe) T 

[0 0 4 8] -73. SS8$ja;£Tli. 7)\,7S. > (Sf© 
ig^W^B) iCtt-raiggJi. 100 ~200 mg/LT& 

>7.y 3 ->X^W^lTlt 1000 mg/L ttifiTJ:? 

/t^»(c«-r-5»Sg(i. 450 mg/L T'&5. ;TWSlC<£ffl 

©7*€>ig:tS«UT{£ffi^3c£#T-;*-5. Kmil£<77t> 
<D<hUTIi. #);*.(;£ 1.5 mL ©V^^Pfa-y (Sa,D 

[0 0 4 9] *K^lcato7cS"J<7j>»^UC^«llCfcC\X 

im*©<fcp iconic® l*:*-;/ h^b^tiTtM^-t-y h 

«rt£fflUTH«ST^5„ 5t"T. *v h 1 . +-yh2. 
LT+7 h3<hUT«fiE$n/ii£^-fe-> 

h 1 (i. 13« 500. 900) 

7kj§ig 225mL 21%/KUX5 L U>i/'J=l-;i' (¥«3S^ 
lg: 10.000) 7K^« 100 ML, 2% DEAE- ^Xh^^Tk 
i§>S50ML, ^-UTO. 2 M U>KA'777- (pH 5 7) 60 
mL #^«>iim$ftTO-50 1 (C^$n-5<t?)/d:§tl 

(a) ^.5l^«-ene)<7)fiK5j■$^^7itt^-c , ^wu. is 

§H*^aP£ft5K8!{*50ML <t«f1tT7k«:i0A-5C 
<tlC<tUgt«fi*IIC500 ML ©Sfii^tl-SfcWTfeoT 

[0 0 5 0] *(C. +y K2IJ. 17* T i +^h^> (¥ 
i^m^g: 500. 900) 7kiS« 100m L. -£-UT0. 4 M V 
A777- (pH 5.7) 30mL 7)*^toiK§£nTU-501 
lc^$ti-5<te>^:#fS(b) fc-Sl^li-g-n^cOfiE-W^IEje 

tiTm*>nz>±m d'jifi/^ua-wi 200 m 

L <t0f-ttTgJ?fl*)IC4OO mL C0§S<t$tl'5 ! t)<7>T**r> 
TiO. fLT, +yh3li. 10% tKUx^UV^U =1 
-;U (¥«3S^g: 10.000) 7kig« 50 mL #^0>JRg 
^nTl^-50 1 (C^^n-5ctP«:Sg(c) -f- 

T'*oTfc«fc<, 4B^U7i:±<a (t^UX^U^^Uzi 
-;Uffl) 100 mL *5Sftl^. g$*W(C250 mL OSSi: 

snstoTSoTii^ *>h3icia. »su<u. 

fe^iSjSSlX 0. 5Mf X VK/'? 777- (pH 2. 5) «^ 
mmmt, mx.l£b. 6 xiO-5 mol dm -3(77XU7<.Q->> 
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[005 1] +7H, +7h2, fLT*7 h3£t£ 
t*. &&£7»t>SS22ft7cfS£. 6,000 rpm T5#NB 
8M*50mL <Ofi£^©Aofe§iS(cAti. £ 

mizfccfr&mx-T. ±{*<oa£50o ml <tr-s. 

L7c?^CD±;ffl (tf'Jx^U^'J 3-^*8)200 mL 
£SK'J. Ctl£*y h 2 A o/igfSlC Aft, & 

^lc/Ci;7jc^JiPx.T. £<*©M£400 mL 

Ult?*><D±1S (7KUX5 1 U>^'Jzi--»Uffl)100 mL 
£SRU. Cft£*y h3<Pfi5c#WAofcgSfcAft, £> 
glC/£C7k£Ji0xT. £<*©S£150 mL ft*. 

[0052] c o uT»6nfc-B6«Msai*jfc»cj(Si; 

TJK#;*ftAc&, -^C(Cfe^j§>« 50/xL £^AD-f-5>„ 
feSSIigigli, M^t^ h<7)^ttlS^<hUT(Ixe>ftTO 

IK i'J*Q->>B £^iP£ft7ta*4>£(i. iBSlOfcli 
T)g#;*ft*:&. -£-CIC0. 5 M ^I>gA';77- (pH 
2.5) 100 mL & : fa1sa?&. ^x>S/<'777-Sit 
y ^0>SttM^<hUT(lX£.ftTO-5*>cDT&oT«fcU 

mt&mizfcCTMwztiti'ik. 9o < t-cio«f B Wc>§*T- 

BigOT&aj-f-S. gliSTCSi^li, flJXtf 5~10tt 

(i, 544nm (;:;fc(t&0ajO£g;£lc«fc U ^ft£ftoTfc J: 
IV, 

[0 0 5 3] *¥kW<D%\<D&&UimmizSs^TU. S 

<D<fce>icLTH«re#-5. sm#{*50ml si 

lc^^tl-5J:5/j:gS(a) (ctKU. ^clctttiJiS 450m 

500, 900) Tk^jfi 225m L. 21%/K'J 
■Jzi-;P 10,000) TKSgjg IOOmL, 2* DE 

AE- 7 s * X h^>7Ki§«50ML -t-bTO. 2 M U 
7 7- (pH 5.7) 60 mL lC7k£fl0;LT450 mL tbTtfe 

<o-c«*. ;*ic. ?#e>n>ts^#ijSi« (±§«5oo md 

aamft«*>. /\>)=5+1f- (Immuno mixer; •>/ 
T^htttS) £^T308>F B 11Strr£C<h/)mf£»ft 
3. C ? UTJgJf U7iS^S«(i;*IC)l/D#l1IUT 2 
4§lctS#&;*-y&. iS-C^SIi. CTxtf6.000 rpm T10 

x^U>^'J3-;H§)100 mL Sfi7ifc§S. irfc 
fc^B 1 lC^<*ft5«fc?;S:g&(b) IdRiJ. -tCIC;^ 



« 400mL $r^3!)0t--5. Sfei^iKli. #Jx.(£ 13.5*7=** 
h7> 500. 900) 7jcS;g 200mL, -tOTO. 

2 M *)>&rtv?7- (pH 5.7) 60mL lC7k£J)P;lT40 
0 mL tl/fcfcOT«5. 
[0 0 5 4] ;X\z. f#£ftfc£^#l;g;g (£§«500 m 

d £jg#«unr<5„ )g#*anii. 0y^.tf7\>K5+i7— 

(Immuno mixer; -> / -^X h *t$!l) *fflUT30»F«3ffi# 
-f£c<h#^lfe>ft£. c^LTtBJfUfcS^jgjgli 
*lCja,C^SUT2ffl(Cffl»g|^1i--5. ja-t^Sli. m 
Xl£6. 000 rpm TMOttBIS/k-f C(D«fc? ICffltt&U 
fcp^Oli (|iJIfU>//ij3-« 100 ML 

(c) cay. -e-cicfesgjgjg 50 ml s^»feffl«affis 

;« 130mL £58*0*-*. fesftiSiSCt. ei)xtf6. 6 X10-5 
mo I dm -3oi"J7.a->>B Lfcfc© -5. % 

feffl^®iS«(i> WAtfiO* #yifi/>yy 

to, 000) 7jcj§« 50 mL &tf 0. 5 M^x 
>SA'V77- (PH 2.5) 80mL £96 bAc tCT* 

x<J*q->>B S^JPStlfeaWiStt. 90tT-10^ 
MTkjS+T-AOl^U. ^iSICT«t^L7c^. a*4i§«lc^ 
(5l(i544nm ICfc(t*i»?t3tg) 4*ajti. 

[0 0 5 5] $7t. *%^OgljCO»$LCx^lilC*5C>T 

i*. Ez*>izmmzti2>'<>xi'3->x*>/*9 n<om 

T*oTiU. *yh2tt. 13.5* r+7h7> 

(¥t^S^g: 500, 900) 7Ki§« 200mL, *bT0. 2 M U 
>SAy77- (PH 5.7) 60mL 7>^•^^OltS^§:$nTl^* 
Si lc^$ti^cfcc)^SSS)Si>li^-n'bWfi)t^^^ 
u^tt^-c^*u. ^§fS*^iP£ft3ra#&«0:JI;* 
nxi#e>n-5±*a (^'jx^uv^yii-^na) 100 m 

L <h«1*T7k£flOX&C<fclC£yg$»MlC500 tf L <7)g 

a.tsti'Stx^-cfcoTcto. tux. +'7N«. 10 

% 7K'Jx^U>yU3-;i, (¥«DS^g: 10.000) 7k?g 
>g 50 mL fl^a&iRSSnTO&S 1 (C^^+l^«ts)/«C 
-S-nt>St§rt<Dfi!c»(ilE^L-7i:tt^.-C# 

yx^u->^ij=i-;ni) 100 ml zmtaik. m&eMz 

150 mL (OSMt^n-SfeWT-^^TilN. +7h3lC 

- (ph 2. 5) #-g-*i-en** h 3 <D : ^num t lt«i 
x.e>nri\-5. fe^jgjgi*. m^.at 6 xio-5 moi dm 

[0 0 5 6] tyM, +7h2. tLT*7 h 3 

r. S1#<*50mL + v h 1 (Ofi£5r(OAo7i§tl(CA 
tl, &g(a£C.7k£J)P;tT. 3>(*(DS^500 mL it 
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fl/>^Ua-^ffl) 200 juL *KU> cn$+7l^2 
0>fi£#<DAo7tgfSfcAtt. ifcglCf5LS7k£Anx.T. £ 

^<7)±t§ (*Uifl/>^'J3-M) 100 mL 
U. CM*-> h3<Dfi£#©Ao*=mSlcA*U 
JCt«U.7X$riDA.T. ±f*<E>E£150 uL £-f-5. dpUT 
^e.n7tS^jS>g(i^S(CJ5i5L:TBH$5n7i^ -E-C 
(CfelgiS>g50 uL £;?san-f -5. S*ttigS(*6KICJ& 
CTfi^^nt^ *C ICO. 5 11 fI>MA7 7 7- 
(pH 2.5) 80mL ZifcMTZ. &glCj£OT!g#$nrt: 

njxp-»8 esttstifctmiSf*. 9or-eio» 

P B l7K>S^TS0fBib. MSlCTS*#U7i:SL lt*4;§>8lc£ 
r^^fe (XIi544nm iCfctt-SHSftftg) ^^ib^-SC 
•fclCfcyfrteft*. S^ig-C(7)«c^(i. ±fE<tl5H£lcL, 

[00 5 7J £t>lc. *fglET-(±, ££tf>l£»rv-;*j- 
<hUT©ffl£:^>*^a->X*>/^B73:«h'(D§?Sj5 
<DSl^S14^W«^a*. HSKTL^fcfBSffliSIC 

Iggtt* Wt* ftOBfflttifc/feJKlS^IC «t«ttm^A 
tf^<D7i«>cDisS£i§mT&fcro-e£>3. *fgfin<D rig 

I*. grBffitttf* (SxjU&i:) -C*S««lc. 

f$I«U £§£-5£Slc-r&. — SftlWMfUfc 
<£. £j§>8£i£T. -Jg7jcgt^S. *<D&. *jg1£/Ky 

pHlCf-5. -£BSfl»«KJfcSttfc». **B*»T. 
-g7k;$tb7t&. @ffl«H*±TMfeU7tfiS14^Wt^ 

[0 0 5 8] r@*§igf*j tuxii. *fE 

\t m m&i&mT&ii & z-c&m 5 nr i * •& ^skd *><d a> «e> 

S«UTffiffl^-SCi75<T-^-5„ RHffiMEftf*. §g§<7) 

^□ei/>, >Ku^u>. 7|?ytt4btf— ;k #"J77 

<b t - 'J 7 s >. ^ 'J > * * 'J U - h 73: <T> X 5 y * 
X^>U^^^-;U/«c<i:^Jl«*47j:i'^e.75:§ 

-fe;k 5**7^t;k ^fiK^SISS-tr^TSt') . dip st 
ick fc£©H*«i*©«i«a:£j&H*lf 6ft*. 
^ U-— >^<D7c»lcii^x;KO?f;tt^»*bU. 



[0 0 5 9] &ft?Z,te<D-5>>*Znfrt><D J *mzii., 

i4**w©sstt^w<i7S<DHffl«<*±ic^attast- 
te« s nn % e» sir uTfiEffl -r * c t a* 

HEPES-LiOH (pH 7. 0) LO. f£f±g 

^>/t^MTfc-5T;U75>(Dl| B l.«li 4. 6. 
7 x »J >li 5. 6~5. 9T& y . pH 7. 0-CliSCD^i?5£H* 
UZ>>U$&SXPXy >M>7y3->X^>Ai' 
Mtt^il^ 7. 0~9. 0 T&y. pH7. 0TliIE<DS^«: 

[0 0 6 0] *W$ffl#^. rjgsit^ >A^«j t. UT 
li. eiJx.tfS^>/t^ST*oT. 7.0 

en-s. fes^D^u ><t UTi*. igM, ua igA, ig 

E. IgD. ^§y|gA t&Ettm\1 £>ft. $t>ICIgG <hUT 
li. IgG 1 ~4 UHtf'ei^2nT&<, IgA iUTIl 

igA 1 ~2 fti'msnt<tn. ^ijxtf. 
^>as^ aoy&m \zmm u/t v - ^ - 1 u x?ijffl^i»g 

[0 0 6 1 ] v&lt^^Mt-fZ&mtUT* I'J^Py 

> b 75^if e>tt-5a<. x y ->> b [zykft^^Mt-r 

2>'&m<Dl3it>\ fe^<tUT7kj§jg*-CM<DSM*J#07t 

;UXS >cD@ffl's<Di!ftS*aiSiJt--2)^ ! 6eH±^-r> < t^ 

i)S:-5*#«tUTIi. 7KStt7Hy^-?¥^TT-, li®^ 
B5lEU7t<tc»^: i fe<D*^StR-r€)C<t^T*^-5 
^x>^»J§Jg(pH 2. 5)£fflU£<7>#J?£UO. 
7jx^147HU^-<tl>T[i. ^S^ifT»]e.n7tt><Dd^ 

u =i -juTSifA^if ^>ns. iSTi^ y t;u* y 
□ -^(Dftsw^fcwt UT(*. 7Hyx^u>>yy 

l^. 7H'JX^U>^y 3-;UtUTIi. BtJieU>t t fcp«: 
t(D^bI«t5Ci:*<T^5. *7tBiglCT30^K^ 
SL,JSi£5-ti-«(7)^»$ Ul\. 
[0 0 6 2] *%^ICSeo7t»SUl^«lC*50T1i, 

ICLT^Sg^n-5. Ox;HC. HEPES-LiOH IStij 

j§« (pH 7.0) 70mI . 1 X10-4M xyxP->>Bj§jg 
30m I . -£UT»S£^t>*Stt£n7cfS30tf I *^ADS 

ftu, mwfrT'±m& 3ooui i-r-s. ^t>ti/ts^js 

^*205i-F B 1^iSU7c^ ^XJU^OSiiSjgfcJgT. Ox 
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[0 0 6 7] (in mm 

UT&S* Wt^HiSig (HSA. TRF, IgG. BJP) 50mL 
. 0.3g/L©I'J^P-»B 7jciS>850ttL <h0. 2 M(D*X 

>i&najj$250 ml ztnx. -®mmm7MzTm ui 

1U JgJE&;§>8«:96&£gi£i<a- (NUNCttSl) IC200 u 
L #;±U r>->h^ MJ-ICT544 nm©P.63tg£liJS 
L-*t. ^'JlfU>^ij3 -JKDiSanlliSICOl \Tl*m 
^M<E>PEG €\ ±KEC0?j;£|c:i5OTxy;*P->>B fe^ 

10 0 6 8] (a) mmikftOikZ. 

i) ph 2.5 iz&^T&m77>?<D»&ft&&i]ammriii: 

SglC<b*(D<fc?fc^£g(*£tDAMCO^TlS'<*z. AO 
f^SS*45~90'ClC^SLfcli^WiPgi^(C#e>fe^ 

gic*t u anfaBSFaKogiat <t *>icfeii§cDPaiR#M'>b 

TIK C<!:;&*l2A>!>e>tt-5., *#(C, 80*0. 90tlCfcOTP.a 
ttt&<Dm'M*mu< . 10ttTMS<fc^*fe5£©P,SW#/j:< 

< #£J)ni?*3M*> -rfc*?^ sot;. io#. £>&iM;t90 

"C. lOtt^fiig^ttiUt,, ;^(CJ5/Sig)g*80'CIC^ 

gj rfe^(D*Wli^ C/^>£) CDPBitgj £31 

*>lxl&mfflWWft{Zt${,\T 544 nm (Cfclt-SPfiJfeg^g 



t>. sot:. iott&-5iMi90t;. io#T&y. z\<DZkft& 
? >/ 1 <? msm, ic it a act wgiiiiM* <t -r * c £ #t 

[0 0 6 9] 2) ;*IZ. JP^Sg80t:. SXS^FbIIO^-IC 

/ta&o^ii&pHsfettSrP^/t,, ^>/^a-i^n-> 
>B ^t*<DR63teiJ. ±ieil5]«. r^>/t^isa 
B$tf>KJE&i§i$tf>l£P.aftgj A^t> rfe^co*coli^lcfc(t 

y . * wt* act oTg=F«)S)a u tifc-s t>©<D#^ 

f*A<S^:Wqft)RS:^^-(Olifc*5ck-?-pH 2~3 <£>Fb1<!:£o 
Ti. CWpH^ICfclxTlife^/t'ltcDP-SiRfcfi/hi:^: 

h^?#e.n^:. *<Dtztt>. mmf>H&2. 5 <t^-c^-5. 
fcfc. *£gn§;8©*l*l<!: UTIi. f x>&igaj>§>8£ffl 
0-5c£#T-£-5. SJCfciSgSOtlZ-pOTpH* 2~5 * 
T^fcS-t+*:iI#lC-r>UT*>. xy*p->>B (DqRftg 
cDADgiffiSFBiec^ttS:^^^:. ^-CDlS^. pH2 &tfpH3 IC 
tJt^TliS^E^F B ^<105j'T-^-»ICPS3tg^'>UTl^«> 
ct*bi!i>ofc. CKDCid^fcpH 2.5^fiJg^#Tfe 

[oo7o]3) ±iEicj:y?#t>nfc, x«jxp->>b 

HSA. TRF. IgG BJP) [Z-O^-CVvte.J&'ri-D 

tt. ?#e > n^s^^S2ic^t-. =&^wt^Hicti 

ItS^diPgW. S3PB#. Coomasie Brilliant Blue (C 

bb) mizmf^mtamn^kiZTTiT. 

[0 0 71] 

[«1 ] 





(3 <r) 
mg/L 


(10<r) 
mg/L 


CBB£&(C&ttS&£bftR# 
(BioRad) 
mg/L 


lfil;jf T-Jl^S V (HSA) 


4.71 


11.8 


20.4 


h7VX7i'JV (TRF) 


6.18 


11; 7 


19. 8 


ft«yo7U (IgG) 


5.56 


21.3 


21.3 


*<>x& 3 — >x 

(BJP) 


4. 98 


15.6 


45.9 



[0 0 7 2] i£x"j;*Q->>B ;£li. CBB iitJt^bT 

bTliS^1*ai@S^J#oTtN-5<tWffi-C#-5. 
>*3->X*>/t*K (BJP) ICOUTIi. 9 ISaigr- 

to 

[0 0 7 3] (b) /H'JX?U>^'J3-;HC«fc^tg^ 
^^JfiffiJlCfcl\T. *yifl/>^'Ja-A (PEG)<D^ 

auic<tt)Txy^Q->>B ;i<0!Seic&iiriJ§*«li^ 



PEG ;SJlD^lCOl.NT^ig-r-5<t<i:*>IC. ^>/t^S« 
<!: UTtDaig^^^^tot. PEG #10, OOOcDxy^ 
n->>B S^xy^n->>-^>/<^«#^(*icSi^ 
USli. =&^>/t^Kigg 20 mg/LlCO^. ±ieU7tg 

a^iiijs^wfcticsijsu. 03 izfUT&mfimzn 

t. PEG #10. 000(7)^DniC#t>fe^-^>/t^K#^i* 

©i«3tgii)iJ(<Kiis*fiB#. -^fe^y^>i><Dqa3tgia 

e<tA/<t:S<bU«:lxc:tAtt>*>S. PEG *<2 X 
fe^-^>AOM#^f*(DPAJteiJM'>U. ^-CO^PEG 
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P PEG #10.000tf>ag£ OX. 5. 5X. 6. OX t U 



[0 0 7 4] 
[S2 





(3 a) 
mg/L 


(10<t) 
ag/L 


(BioRad) 
ng/L 


IfttftT/UrS V (HSA) 


0. 151 
(4.71) 


0. 622 
01.8) 


20. 4 


K3>X"7i !| > (TRF) 


0.147 
(6.18) 


0. 564 
(11.7) 


19.8 




0.149 
(5. 56) 


0.885 
(21. 3) 


21.3 


*V/t£jBt (BJP) 


0.173 
(4. 98) 


0.646 
(15.6) 


45.9 



[0 0 7 5] ±is« 2 ic*ji\-c r^aiffi^j Rzt 
aBB^j TiiPEG ^linufcfco-c. ^fiJli7-'>-> h^- 

1/T61M'J^P-»B j*<Dfe*-C»-5. BJP ffiigg^ 
HElcjfcOTfcPEG %iMLfzm-e;lziZzr5>>t> £<nmtfW 
W&ttll. 1 ng/L £1*3 filC«»UT2. 3 X10"8 

m) afl*«cfci\Tt>+#ica«*ig««rar«i«tao 

Ac. PEG «i8;tlDr&£l?TttffisMjPfflIlff>(cft±l,T 
tN-5C<t*<*3^-5. 1#lCBJP (COOTI* CBB;£<tl±£<L 
T280 fitHSSftifiioTl^. c<0^r;i(i. (1) a 
* h#1I«>T£lV — H©7yb-f ICO. 00~0. 1 R{4© 
□ (2) ttmtfft^fUimiCAO. -^UTtt 

ctU (3) ^Wt^HicllUTSfittcojit^iaiA/t*^ 

[00 7 6] 2 

(i) Kal 

(a) (#8,000 . 10,000) ?k>g 
>£ 

USSCJ 1 £I3«ICUT30 (%) j§>fc£§i£gU7c. 

(b) (wt (fiS¥t^5J-^fi) 67,300-500. 
900 ) . DEAE- 7**;*h?>*jKR 

(SM^tt^S 67.300, 500,900; 
^ttSK) . DEAE- T^r-^V (MftelW^i 500,0 

oo; ->wtim) 30 g*tf-*-c<ty. ^cic» 7 k 

i§fl?i*-t±-5. »7jc*50 ml < ea^n^/tttKI-CTK 'J v- 

«:#<§A-Tt^-5©T*MiaT , |t)30~40^«tM'r-5. »?& 
Wmtfz £ ^ * 7 ^ X a IC C <DMy&.&'P OJO XX I * 
^-SOria^to^^^Tt'-^-^iTtCN^X)^. -t 
«7kT>^.7->yUTl\<. COB?. tHU V-»tJg(C» 
*ICSt:-57c*!>. «&-5$^€»Dx/<E^e>^X7 5X3* 
/\>K5+-y— (Immuno mixer; ->/7Xh*±§g) Tjg 



#U ;§>g£«g-lC-f-2>. »$*MIC100 fLK.*7>7V7 
30X g/vol H2O <tb7c. 

[oo7 7] (ii) wmxm 

(a) >7X>K«a5Sig 

^x>lg (HX<fc¥tt«) ^fif^S, -HJ^STklcjg^ 
3-tt. 7kS<t*^A (HXfl:¥ttSl) lc<t-r>Tp/rS<D 
pH (2 ~3. 5)ICU 0 2 M 7k>S« <t & 5 <fc 5 lc~|slSKB 

(b) U>WHS»» 

AS!) -Ial^a7>:lc:j§)»U 0.2MiU Cti 

e.«:)iail^$1±-5C < tlC c kiJ. fifr5£<DpH<h U 01 M 

(c) 

0. 2 M ItM (HXfc¥tt8) , 0.2M WfM± MJ-)A 
<fMEft¥ttt!) **»*i?rJg«S^U 0. 1 M ©H® 

[00 7 8] (d) MES-NaOHJg <S;§;« 
MES (2-Morphol inoethanesulfonic acid, monohydrate) 
(Bilft^ai) ^Bfr^a^S7klcpg)e5l±. Tjclgfk 
Th'JOA (Merck ttSS) (CtoT^^WpHlCU. 0.2 

(e) Bis-Tris-HCIH3j;§;« 

Bis-Tris (Bis (2-hydroxyethy I) iminotri s (hydroxyraeth 
y I) methane) (MerckttiS) &Pfil£mmi8*lZigM$ V . 
«tK (BJRft^ttM) iCcfcoTp/rJSOpHlCU 0. 2 M 7k 

mmttez&v ic-n]^s7k(c<fc u s§t urc 

(f) Tris-HCI*g3j>§;« 

Tris (hydroxymethyl) aminomethane (MercktttS) £fifrS 

aMS7jac>§)S¥<*-tt, jg^ (iistub^ttis) ictoxm 

£<DpHICU 0 2 M fri%miits:Z>£vlz-®mW*lZ<i: 

[0 0 7 9] (iii) ^>/ti7Ki§;« 
HJSfll <tlS)«IICUTP£lb/=. 
(iv) *>/K9WM&.mfcMm (Coomasie Brilliant Bl 
ue Protein Assay Ki t) Bio-Rad£t<7)Coomasi e Brilliant 
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Blue Protein Assay Kit fflO/i:. 

[0 0 8 0] (v) 7ki±-ftft&iz£Z*>/t?n<Dmih 

ass 

Xh^XDEX) . A777- W*>£t&7H'J 
V-) . ^>/<^H-y->^U (1.000 mg/L£50ML)£fft 
J£»g«bfc-5<fcp (C^*D UTl**, &&IC7klC<fc ij £g 
<SiA,£©il£. 500 ML. ttffi&lCfct* 

&*>/*2wmmt 100 rag/L <t<c-5) tufc. a^u 

(Iramuno mixer; W^J* httlS) *fflOT30»K8!J$ 

*±s<b4MM*ji]ii. io*mbl 6,000 

rpra <D»#TS^j8*1*T, =ffi(C4e#M£-&£. 
•Y^Ptf'*-;/ r-£fflOT. ±« (PEG richffi) . Tffl 
(DEX ricMl) frfe-ttv^ft 40 ui T^RiJdjU 96 
e^I^iJHC»aL. 7k£ 120mL *0A*. 
Coomasie Brilliant Blue Protein Assay Kit (Bio-Rad 

m *mw>*9 Kaa*a£-r •§>. ¥nn<t uxiico 

omasie Brilliant Blue (CBB) j§ig$:40ML APx. 2 
M Vortex mixer (Wt-* httlt) ^ffll^Tifft 

a. hu- (Siti^^iS) ict^x 

*>A>>jt-CBB £^*£>S*i«ftgT-;fc£ 595 nm O 

ttmw»<nm&wmntiii\m®. (4~i6fg#?K) ic^u 

[O 0 8 1 J (*>7<*JJ£/£ttifc) m-)5Sc»^T-f#e) 
£^ Wt^ft&lCCmTfcttBSIIIIS^mv S£M£SDS- 

pAGEicxiissu^o m^moi-msx-a. 

SDS-PAGEICAMT. >/1*j|£#8IU£:i2L Coomasie 
Brilliant Blue iCTsfefe^mv #g££«t^U/t,, 
[0 0 8 2] (vi) HiSISJg 
(pH<Z>§?!§) 

PEG#8. 000-DEX500. 9003UCO£, oW^Uit^tzm^ 
(D&f >WM<0'fttil&m £0 5 ICtt^T. 0 5ICt5l\ 
Tl*. PEG #8,000; 4. 2%, DEX #500, 900; 6.2%, /ty 
77-; 0. 0167 M (pM.O; HCI, pH2. 0 ~4. 0;^x>ig 
*g3j>8. PH4. 5-5. 5 ;Bf pH6. 0; MES-NaOH & 

pH6. 5 ~7. 8;Tris-HClH§iifi. pH8. 8; MOPS *ISj 
ffl, *>/1{?n; 100 mg/L<D^f*TlcS]^$iTo7c« 
CDJSIiL pH 6«ifi-CHSA <tBJP tftt&WfctflCttglSn 
Tl^Cifrb, pH 6f=tifiT-7ktt-ffi»ffi^(D*S^*a 

fi f c t. aw*, b i \ t mm 2 n/t„ 
[oo8 3] (Wi<(*>7£>j^-&)m<Dmm) p§-r:t> 

7|5'J7-i:UT. ylW$/I-f^ 
> (0EAE-DEX) U ^-^mmzRUT^^ 

SfSSLfc. pH5. 5 ttifilCfcOT^®j§>g<tbTKKlg. 
•J >Mt&&m l ^TcH £<DDEAE-DEX<0#ffi ICRtff i^glC 



&Jgajj8£ffll^cH^ HSA. TRF #DEX tilcSftWC 
»BE^nSCi*<*»^-5. *<l/t. '>/«£< <hfcpH6tt 
ifilC*5l\T'J >^tg*«®j§>g<t:UTffll>fcii^. HSA 
. TRF £&»(CPEG «A^e»« F »SI6E-e*-5«h*]»r^n 

/c. ;*ic. ;§.■£■$> >/^nmzts^Ts hsa, trf£ peg 

ffifr&ttttr«C&«<pnjg#>50>€. OEAE-DEXWSg 0 
X St/ 0. 2% £48<7>:S>>/^K©?H£tt 
^SDS-PAGElC^UP^fc. *<D&m. DEAE-DEXA* 0. 2 
% *?£UTU-&3H*T(i±ffl (PEG richffl) HSA, 
TRF<D/<>K#%<h*;imUTO£C<k#^$ft7i. 
IC. HSA <9A>h'li±<<hO:3T<£USglC;T!iSUTO 
it. — -fj. BJPlCOt^Tli. 0EAE-DEX©iSJ0<O^i.aiU 

/c. Kl/T, pH5. 71lCfcOT. OEAE-DEX* 0.2% iSAO 
r*Ci:lC«fcy, ±« (PEG richtB) (CiatSBJP 0)*^ 

[0 0 8 4] xy^p-»B b#wpeg ic 

^•Sig^ftffl^^lCfiJffl-rsct^BliU. PEG #1 
0, 000-DEX500, 900 IlCdf, pH^r^bS t!-fcli^(D«- 
^>/t^Hco^-K^IKK £\ DEAE-DEX*??m(Dt><i:-CP 
^fc. ^€r. @6IC^r. 06TI1 PEG #10,000; 
4. 2X, DEX #500,900; 6.2%, pH5. 71 'J >MMWiJ§7&0. 
024 M, *>/^ft= 100 mg/L<7>^#T(C;U^*f7ofc D 
U >S^®>gcDSlC>t=tUT-^<DpH(C-^x-5Sfc^*SiJ^cD 
5EK-C!@^,em. 1 0fifSSTIi 'J 
S^O. 03 MlU±T^««g$r^^C<!:^««^$nfe. pH5. 
71. PEG 10. 000-DEX 500, 900^ICfct*T, 'J >Wi!gg.W& 
O^g^^kS-t+THSA W5i-SEIC«t-^DEAE-DEX<0^@ 
^rSS^Tc. S7IC^-T. i7T*(J, PEG #10,0 

00; 4.2%, DEX #500,900; 6 2%, £HSA Sg= 100 rag/ 
\-<D3ki*-Flzm72.£?j^fii. S^:. PEG 10, 000-DEX 500, 
9002% ICO OTDEAE-DEX 0. 2% SSTTW U >ffl&WM 

^/b. m8lZmT. l3 8Tli. PEG #10.000; 

4.2%, DEX #500,900; 6.2%. DEAE-DEX; 0. 2%, pH5. 71 
•J >MMW® : &; 0. 024 ~0. 1 M. ^>/t^K= 100 rag/L 

(DZki*Tizm%.z'frr>rz* a±^m^u. mm^mm 

It 0 04 M <tlT3C£#»$UO<!:¥iJ®i;*ft. DEAE-DEX 
ICOCXTIi. 0.2% <h-r-g>7ktt-ffl#ffia%PEG 10. 000-D 
EX 500,900^^. m.^K^^i>^->X-9 Wt^I 

(BJP) ©«aiS'JSS<!: LT»$ Ut><t*J®r^nfc. 

[0 0 8 5] HJg^J 3 

$-r, v->zfji^tux. A%xs.friznmmnziewit<ti 

fz.£oU\«.y*i;=i->X-5>>rt5n (BJP)«:. 0 mg 
A, 20 mg/L, 100 rag/L, 200 mg/L -^n-^n^SDUfcfc 
(O^fflSt-*. O^ICl£-t7->y^St*4*6. 000 rpra T 
5^PBliS,C»U7ct)(D*^«;t LT. E^<*50mL 
0 1 IC^5n-5<fcp>S:g||(a) ICSHiJ. -^ClCttai 
450uL Zmu-fZ. ttttSifili. 13% T ; *^h^> 
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(W-mn-Sm: 500. 900) 7kj§ig 225mL, 21X/t?»JX5 L U 
>$"Jll-./U (¥«9S^g: 10, 000)7kS>g IOOmL, 2% 

OEAE- -r** h^>7jcjgj«50ML, -£UTO. 2 M 'J >W. 
/<777- (pH 5.7) 60 mL lC7k£J!0;LT450 mL <hU 

rzwc&z. ;xiz> m^ntz^m^m (^rgmsoo 

EffitfU /\> H5+1t— (Immuno mixer; 

ttts) £ffloT30^$#rsc<fcic<fcy7S2n7c. c 

#gt£-ti--5. iS/C^SIi. 6.000 rpm i?10ttn3<b? -S 
C&lC^lJttStlfc. ffittglliiiSSfflttgitT* 1:1T# 

fl/>^ij3-^il 200 mL Sr/cTSgSS, "T^fe 

bii ic^$n-5«tp7ssii(b) icmu. -c-ccz&kk 

200mL ikWmZ. 27% T^V^y (¥ 

«9*^g: 500. 900) 7kiS;« IOOmL, -E-UTO. 4 M U >& 
/<777- (pH 5 7) 30 mL IC7j<^iDAT200 mL £U 

[0086] ;*ic, mztifzm&vusm (±§«4oo m 

L) ^JitfMS-f-S. JgtfMSII*. a>K5+1t- (Immu 
no mixer; htttl) ^fflOTSOB^Jgtrr^C 

<tlC<ty/j:$n7c. LT^^U7til^jg>Sl*^IC 
^/C>ftlSUT2ffl(c4§5i-{||$^-5 0 &i>mmi*. 6,000 
rpm T-IO^FBliS-C^-SCilCcty/jSn^. tlttgtliil 
^ffl<*9J±T 1:1T^g8UTtN-5. CO J; 5 Icfflttgt U 
7tp-6CD±ffl (tK'JX^UV^U =)-;Hl) 100 mL 
£. #r/c&gfg, t-7it>^@ 1 lc^$tl-S<fcp/d:§tl 
(c) IClRU, *Z\iz&mm%i 50 mL &tffSfeffi*I8j?g 
>g 150mL ZmaTZ. fe^iSjgli. 6.6 X10"5 mol d 

10X tH'JX^U^'JH-;!, (¥«9«£®: 
10, 000) 7KS«50 ML 0. 5 M*X>&/\'y:7 7 - 
(pH 2.5) 100 mL *l^l/fcfcWTr»4. x'J^p-> 
>B «:^n$n/tM*4>«(*. 90t:-p10^PBl7j<;§^T-iP»l 
U SSlCT«t;$L.7t&. gt*4iS;g(C^-T'5*e«rB« 
LT&aj-f3. ^igT©)B(^li. fWxCf 5~10*HiSJ£ 

^>A^«igg75^ 20 mg/L T'^^t. + (5"TUtf> 
f fe) . 100 mg/LT-£3<t. ++ (WR!/«Ctr>^fe) . 
bT 200 mg/L Tfe-Sxh, +++ (^fe) 5 <b l *S 

[ 0 0 8 7 J HigffiJ 4 

>xv3->x^>/t^i ojp) >/t*n 

jStf>y;U50/xL a 1 (C7p5nS<tp7U:§S§(a) IC 
«y. -e-ClCfflitSig 450uL Z : mu?2>. tttbiSli. 13 
X r-^> (¥«3M£g: 500, 900) 7ki§j$ 225mL. 

2U7|?'jx^u>^un-;b (msm-gm.: 10.000) 7k 
i§;« IOOmL, 2% DEAE- t 1 *^. >7k;S>g50ML. 



TO. 2 M <J>msKy7 7 - (pH 5.7) 60mL Ok£aOX 
T450 ML <hU7c*><DT&-5. ^IC. JHen/cg^jg 

« (stsasoo MU^fg^s-r^.. jg^iasct, ^-c 

±T(CS4L<Sft(HUgJ$r'575\ /\>H5*1t— (Immuno 
mixer; W^httM) £fflUT308>FiiHg$rfSCi: 

lay Tisnt. c o uTjg»ufcg^iS«(i;*ici§ 

-C^SUT2ffllc«^g|$ti--5. ji,£.^SIi. 6,000 rp 
m X\Oftffiiat>TZ>Z\tiZ£Vt£t<tlZ>. C<D<fc?lC*a 
ttg&U7t?t><D±ti (tK'Jx^uv^ij n-Jl4B) 100 
mL Sr. SfTcTSggg, f-7ife-&0 1 (C*Sn^«t^7S§ 

SS(b) ic9ku. -tcicgfej^ig 400 ml 

iffili. 13. 5* mh7> (¥«3S^g: 500,900) 7kS 
;« 200 mL, -e-lxTO. 2 M (pH 5.7) 60 

ML[C7k^*0xT400 mL <tU7c*><7)Tfe-5,, 
[0 0 8 8] ?#e.tl7c;l^S>g (£g«500 m 

U «:«J*«iS-ri). JKJf^SJi, A>H5+l7- (Immu 
no mixer; ->y -^^ httlS) $-ffll\T30»>Pa1}g^-r-5C 
<t(c«fcU/«E$tX7t. LTJ@J$U7tjl^>§ig|*;^(C 
>S^*ftSUT2ffllCffi»Si$1+^ <> ^MSIi. 6.000 
rpm T'\Qftfflm'L<TZ> C i IC <t U /«£ 5 tlfc„ C<Dcte»lC 
ffi»g|L/-ce>^CD±4a (t^UX^U>^Uzi-^«) 10 

0 mL tff/t/jggS, -fTSto-SE 1 lC7F<*tt-5J:37S 
§11 (c) ic&y, -€-cicfe^j§« 50 mL Rrj:56feffl^ 

130ml zmarz. &mmmz. 6.6 xio-5 ffl 

01 dm -3®ig7Q-»B i§^<!:U7tfc<D-C*S. 
ffl*i®i§>«li. 10% tH'Jx^u>^ij=j-^ (7^B$ 
g: 10.000) 7ki§;« 50 mL &tf 0.5 Hi7l>K/<7 7 
7- (pH 2.5) 80mL *S^U7i:t)Cr)-C*-5. 

[0 0 8 9] X'J^P->>B ^^*0$tl7cM*4®li, 90 
< CT10»P B l7kJS+-C*0iftU. ^;SICT«f/ftU7t^. M$4 
mmz£.-fZ>m€i (Xii544nm (Cj3(t*®Jtytg) 

X\ 20 mg/L $T'(7>^>-^.>5 3->X^ >/^fi-C*<5 
Cdr*^i6e>n^„ *7t. ^kSigf T(*, 10 mg/L * 

10 mg/LCD3igT??aUT^*'<>X>J3->X^Wt 
i'S (BJP)(D«ajt)PTfiET*y, HSW(Zli^lC20 rag/ 
L iU±<p;ggT'?fi±UTO-5BJP *1*aiT-$-S. ±ie7j 

[0 0 9 0] HJg»lJ5 
JaT(OHS6ffiJ5SCX6-Cli. K+gia^-^-^Wti? 

>/t^XTS57^75>^fi 300m I ^<OSS<tlx 
TIOmg/L^Wf *7k>S«(C. ft8ft«R^S7-A- 
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^W^fl* 0 rog/L . 2 mg/L. 10 rag/L , 20 rag/L . 
-5-n^n^AOUT. Ufc. 

(i ) urn 

(a) t hJajtZ^T'- >7ki§>8 (0. Ig/L) 

(b) t h'OX> J 3->X^Wt^H7kjS>g (2. 2g/ 
L) 

(c) xy*p->>B7kj§>£ 

(d) HEPES-LiOHHaijSig (pH 7.0) 

(e) ^UX^U>^Ua-^7kjS>S 

( f ) t>JL>mmmm : & (ph 2. 5) 

[0 0 9 1 J ( 2 ) fltft 

9XJUC. HEPES-LiOHUffiiSiig (pH 7.0) 70m I * IX 
10-4M X'J^P->>Bi§«30Ml ^flOEffiLfc. IS 1 } 
X/U*Oi§jg(C, t hlfll, ; tT;U7'5>7kjg>g$r30Ml . 
tl/T^>Xy3->X^>/t>7fi*±I 300mI <tb 
7tB#OSg<!:L/T0 mg/L. 2 mg/L, 10 rag/L . 20 rag/L 
£. -en-en^DL. 3S37kT3>S£ 300m I <tU7ttS 

m (i % #yiyi/>yij3-A O.0M). 2x 

10-5MXUXP->>B^^7kiSiS) 270 m I ££x;U 
iCiSJQU ^x>K««i§>S (pH 2.5) 30m I 

SiaicT3o^ra»SL/SjEBs-a->t^, ±*a*i*T. - 

[0 0 9 2] ( 3 ) Jgft 

t hlfQ;t7;Uy5>i^>X^a->X^>7'C^S (BJ 
P) £#WU7cfit*4lc4siN-C. ±S 300mI (OiigiU 
T. BJP . 0 mg/LlilSfe. 2 mg/Lli3fUh:>^fe. 10 n 
g/L iatflEttEfcr>£fe. 20 mg/L UigO^feT-fc-gxfcO 

*KS£i8K 300mI + lc*5UT 2mg/LJa±<DjgST?» 
SUTHS BJP£&aiT-#r£. 
[0 0 9 3] 3UMtfH6 

f^StSgtl/T. 0 mg/L, 20 mg/L . 100 mg/L. 20 
0 mg/L. *-tn-etiSMPUfc**«l4«*fflO. 
8*SEUJfc. 
( 1 ) MM 

(a) t h^V^-va-^X^Wt^HTkiSiS 

(b) xU^D->>B7ki§ig 

(c) HEPES-LiOHHajiSiffi (pH 7 0) 

(d) *'Jx^u->^y a-,M<;§>8 

(e) ?3L>&mm® : M (pH 2 5) 
[00 9 4] ( 2 ) fftft 

■}x;Mc. HEPES-LiOHJgffijSifc (pH 7.0) 70 m I . IX 



io-4m xu^p->>Bjg>g30Mi zmmm Ufc. ^9 

x;u«*><OjS)filc, AS1hK*30mI . tl/fOXya 
->X*>/t*Jt*±fl 300m I tOfcR)OMtLT 
0 mg/L. 2 mg/L. 10 mg/L . 20 mg/L £. -e-'+l-en^Ao 

u ^S7kT±m^ 3oomi «t u>ts«4*ffl)gr-5. m 

£*ST. 7k>3t-T-5. -t<D&. itSfgfeffl (1 « ^'Jlf 
2 X10-5M xU^p->>B$#t.vkiS 
270m I «9xjmc3WIU £x>®Ug3ftg>g (pH 
2.5) 30mI£J>0*.. SSI=T30#IH»BUEJ6S1**: 
£>§>$£}iT. -gTkiJfebfc^. Oi;HTIfiL 

[0 0 9 5] (3) i£H 

UT. SfggtUT'. BJP . 0 mg/L(i^fe. 20 mg/L 
tt*t*lf>*fe. 100 mg/UtmmUtf>^&. 200 mg/L 

£ftttlC(*£IC 20mg/L U±0>aflET&&UTli«BJP 

fefcli, SJHMfiHrrsct (t3JRa>ft»IHft#) 

S<C«!:j!><T-#*. 
[0 0 9 6] 

TRH»4>6 'OX 5? a - >X* K^fflfiElcfio 
XUXP>>B fegUS^Ty-fe-flCfc^T. /H'Jx^U 

ot©^ >^-^3 - >x* >^^n<DmtifLmaiJSizf / 
xttffi«jW3t©*a*«a«t*n. #sssi^Kx^ y-_ 

[0 0 9 7] ^fc. *l?WT(i. K^*4^e>gESv-^ 

m « t s ^;*T'is«fl*i ic @« m»± ic ^Kttm-r 
±T©»fetssj»*(c«fcy. ns. fflj$^-r>sseic^ 
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stt^ ac^f «j -- >>/x^ hat ut, a 

[0®CDfSJ|i;S:Ift(flJ 

[01] *H^CD7)ctt-*B^IEi:i!R5t7^U$:ffll\-5 

(a) ~ (c) lC(i#MICj£i;T^tDtMX©g7£.g><t>cD75< 
[02] »0SiSS80'C, SJCE^Fa^lO^ -t-LTpH 2. 5 
(-T^tto^. HSA, TRF. IgG BJP) IC^OTCD 
[0 3] *P^Sg80t:. J5j£B$P B 1105h *UTpH 2. 5 



ICfclJ-SX 'JXPy >B ^flftpt^^Ui b/t 4 m&<D* 
>Wg. (?U.t>*>. HSA, TRF. IgG BJP) IC^OTCD 
Zy-fe-f lC;fcOT\ S-SgWPEG #10, OO0cD?¥£7)*. So 

[04] tfVX^iUTBJP PEG # 1 0, 000CO 

OX, 5. 5%. 6. OX <hL7i:iI^<DX'JXP->>B 7 

[05] 7jcft - *§#E<7) PEG # 8, 000-DEX500, 900^ IC 
pH**fl:a*fcl8dlc3BS(OlSJII»6nfc#^> 

[0 6 ] pH5. 5 tti5lCfcOT<D7)c14:rffittE3ilC;fclN 
T. &Sg©DEAE-DEX©??tfE#. *Ilffla«E«£&l?r 

[0 7 ] P H5. 71, PEG 10, 000-DEX 500. 900*1*-^^ 
EXICfeUT. U>ttllSiK0>aft«£ft:£l*THSA CD 
ttElCWT «DEAE-DEX0>K«eM'<£|g£ejj%-r. 

[0 8 ] PEG 10, 000-DEX 500, 9007jct±=*i#E^ICO 
UTDEAE-0EX 0. BWTTO'J >&HSj;8©ag£& 

[0 9] *Wt47>/t^R0H««l(a/feg6tt*KJ: 



01 ] 



[0 3] 



(a) 



(b) 



(c) 




2 4 6 

PEG10000(%wAr) 
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[08] 



1 


a 


' □ 


D 


□ 


BJP 


0.8 












0.6 




■ 


« 




IgG 


0.4 




A 


A 


A 


TRF 


0.2 
0 


A 


♦ 






HSA 



0 0.05 0.1 0.15 

phosphate buffer (M) 
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300 /il 



HEPES-L10H &m%m (PH 7.0) 70 //l 
lxlO-'M x y i> VBiSiBtfOAl 



I 

2053-M#* (Sift) 
I 



1 @*afc 



*«5efe3W 270 //l 

;10-*M iuxDi/yBSttt« 
fx (pH 2.5) 30^1 



i— 1 »i 
2 XJ 



I 



1 H*jjfe 



(51) Int. CI. 7 K&JG* F I f-?3-K (#^) 

// G 0 1 N 33/58 G 0 1 N 33/58 Z 

4b;Sii4tmin3t«B7613- 6 
(72) M ffi 

Jb;SiiJkl.m^KBl171 -28 



